[Abstract] Reactive oxygen species (ROS) play a critical role in cellular physiopathology. ROS are implicated in cell proliferation, signaling pathways, oxidative defense mechanisms responsible for killing of bacteria, thyroid hormonosynthesis, etc. The cellular redox homeostasis is balanced by oxidants and antioxidants systems. In several diseases (cancer, neurodegenerative diseases, cardiovascular diseases), the redox balance is disturbed. In fact, excessive amounts of ROS can damage proteins, lipids and DNA at cellular level. 
The choice of a sensitive method for detection of intracellular ROS is very important for detecting the disturbed redox balance in pathological cells and after exposition of cells to different genotoxic agents (irradiation, oxidative stress, etc).
The detection of ROS in biological systems is difficult for several reasons: Method sensibility and probe specificity. The 2′, 7′-dichlorodihydrofluorescein diacetate (H2DCF-DA) fluorescent probe is commonly employed and may react with several ROS including hydrogen peroxide, hydroxyl radicals and peroxynitrite. The cell-permeant H2DCFDA passively diffuses into cells and is retained in the intracellular level after cleavage by intracellular esterases. Upon oxidation by ROS, the nonfluorescent H2DCFDA is converted to the highly fluorescent 2', 7'-dichlorofluorescein (DCF). The chloromethyl derivative of H2DCFDA (CM-H2DCFDA) provides much better retention in live cells than H2DCFDA. Dead or dying cells produces ROS. When we want to detect ROS in living cells, we have to stain cells by propidium iodide (PI) and evaluate ROS production only in living cells which are PI negative. In fact, PI intercalates into doublestranded nucleic acids. It is excluded by viable cells but can penetrate cell membranes of dying or dead cells. PI is excited at 488 nm and emits at a maximum wavelength of 617 nm. Because of these spectral characteristics, PI can be used in combination with other fluorescent probe such as CM-H2DCFDA (excitation/emission: 492-495/517-527 nm).
A probe fluorescence emission can be assessed by flow cytometry, a standard fluorometer or fluorescence microscopy using appropriate filter. 
Procedure
In the protocol described below, we detect the intracellular ROS after exposure of noncancerous human thyroid epithelial cell line "HTori-3.1" to the oxidative stress. HTori-3.1 cells are grown in complete culture medium (see Recipes). 
Analysis
The effect of H2O2 concentrations from 1 to 50 μmol/L on the intracellular ROS level was determined by flow cytometry analysis ( Figure 1) . We can present results as the " all mean fluorescence "or as "M2 percentage" fluorescence variation. M2 indicate the percentage of cells with an increase production of ROS. We measured a concentration-dependent increase of fluorescence, reflecting an increased level of intracellular ROS (Figure 1 ).
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